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SDSHUGHVFULEHV WKHSUHVHQW VLWXDWLRQ DQG FKDOOHQJHVRIZLUHOHVV FKDUJLQJ LQ&KLQD ,WGLVFXVVHV WKH DSSOLFDWLRQRI




WR WKH VWDWLVWLFV IURP&KLQD$VVRFLDWLRQRI$XWRPRELOH0DQXIDFWXUHUV 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3.2. Fast charging 
)DVW FKDUJLQJ JHQHUDOO\ LV '& FKDUJLQJ 7KH FKDUJLQJ VWDWLRQ LV RIWHQ LQVWDOOHG LQ SXEOLF VSRW )DVW FKDUJLQJ
XVXDOO\FKDUJHVZLWKLQPLQXWHVWRKRXUV7KHJHQHUDOFKDUJLQJFXUUHQWLVDVKLJKDV$$OWKRXJKIDVW
FKDUJLQJ PRGH FDQ VROYH WKH SUREOHP RI FKDUJLQJ VSHHG LW DOVR KDV GLVDGYDQWDJHV  ,W ZLOOSURGXFHVHULRXV
LPSDFWDQGLQWHUIHUHQFHRQSRZHUJULG$VVXPHLWLVZLWKLQPLQWRUHFKDUJHDN:KEDWWHU\SDFNLWJHQHUDOO\
QHHGN:SRZHU7KDW LV ILYH WLPHVPRUH WKDQD W\SLFDORIILFHEXLOGLQJHOHFWULFLW\ ORDG ,WZLOO UHDFK WKH0:
SRZHU OHYHO RQFH WKHUH DUH  FKDUJLQJ SLOHV WXUQHG RQ LQ D FKDUJLQJ VWDWLRQ2EYLRXVO\ XQGHU WKH ODUJHVFDOH(9
LQWHJUDWLRQVLWXDWLRQLWFRXOGFDXVHJUHDWHULPSDFWWRSRZHUJULGLIDODUJHVFDOH(9GLVRUGHUO\JHWFRQQHFWHGWRWKH
SRZHU JULG LQVWDQWDQHRXVO\ 'XH WR WKH KLJK FKDUJLQJ FXUUHQW LW QHHGV SURIHVVLRQDOV WR RSHUDWHPRQLWRU DQG
PDLQWDLQWKHIDVWFKDUJLQJVWDWLRQ
3.3. Battery switching 
2WKHUWKDQEDWWHU\FKDUJLQJWKHUHLVDQRSWLRQDOZD\RIEDWWHU\VZLWFKLQJ5HSODFHPHQWRIEDWWHU\LVDIDVWDQG






SLHFHV RI VSDUH EDWWHU\ LQ  ,W EULQJV KXJH LQYHVWPHQW DQG DW WKH VDPH WLPH LV ERXQG WR EULQJ D ZDVWH RI
UHVRXUFHV DQG HQYLURQPHQWDO SROOXWLRQ 7KH EDWWHU\ ORJLVWLFV SURFXUHPHQW GXULQJ UXVK KRXU ZLOO DOVR EH D ELJ
REVWDFOHRQLWVZD\WRSRSXODULW\




ZLOO FRQWLQXH IRU D SHULRG RI WLPH ³*XLGH´ DOVR IRUHFDVWHG WKDW &KLQD QHHG WR HVWDEOLVK  QHZ EXV FKDUJLQJ
VWDWLRQ  WD[L FKDUJLQJ VWDWLRQV  VDQLWDWLRQ YHKLFOH DQG ORJLVWLFV YHKLFOH FKDUJLQJ VWDWLRQV  PLOOLRQ
FKDUJLQJ SLOHV IRU RIILFLDO DQG SULYDWH HOHFWULF YHKLFOHV  XUEDQ SXEOLF FKDUJLQJ VWDWLRQV  GLVWULEXWHG
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'XH WR WKH LQKHUHQWGHIHFWRIZLUHGFKDUJLQJ WKHUH LV DQRWKHUQRYHO WKRXJKWRQ(9FKDUJLQJ7KDW LVZLUHOHVV













$W SUHVHQW WKH (9 ZLUHOHVV FKDUJLQJ LV PDLQO\ GLYLGHG LQWR WKH IROORZLQJ WKUHH W\SHV  (OHFWURPDJQHWLF
LQGXFWLRQFKDUJLQJ7KHSULPDU\FRLOXVHV$&LQFHUWDLQIUHTXHQF\DQGWKHQJHQHUDWHVDFHUWDLQDPRXQWRIFXUUHQWLQ
WKH VHFRQGDU\FRLO WKURXJK WKHHOHFWURPDJQHWLF LQGXFWLRQ ,Q WKLVZD\ LW WUDQVIHUUHGHQHUJ\ IURP WKH WUDQVPLVVLRQ
VLGH WR WKH UHFHLYHU VLGH $W SUHVHQW WKH PRVW FRPPRQO\ XVHG FKDUJLQJ SDG VROXWLRQ XVHV WKH HOHFWURPDJQHWLF
LQGXFWLRQPHWKRG0DJQHWLFUHVRQDQFHFKDUJLQJ,WFRQVLVWVRIHQHUJ\VHQGLQJDQGUHFHLYLQJGHYLFHV:KHQWKH
WZRGHYLFHVDGMXVWHGWRWKHVDPHIUHTXHQF\RURQDVSHFLILFIUHTXHQF\UHVRQDQFHWKH\FDQH[FKDQJHHQHUJ\ZLWK
HDFK RWKHU ,W LV D WHFKQRORJ\ ILUVW SURPRWHG E\ 3URIHVVRU 0DULQ 6ROMDFLF IURP 0DVVDFKXVHWWV ,QVWLWXWH RI




2YHUDOO DOWKRXJK WKH GRPHVWLF ZLUHOHVV FKDUJLQJ WHFKQRORJ\ FRPPHQFH RQO\ UHFHQWO\ LQ &KLQD LW NHHSV
LQVWHSZLWK LQWHUQDWLRQDO WUHQG7KHUHVHDUFKDQGGHYHORSPHQW LVJURZLQJYLJRURXVO\ ODWHO\7KHPDLQHQWHUSULVHV
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ZKLFK DUH GHYHORSLQJ ZLUHOHVV FKDUJLQJ LQFOXGH 6WDWH*ULG&RUSRUDWLRQRI&KLQD &KLQD6RXWKHUQ3RZHU*ULG



















FKDUJLQJ PHWKRG 'LIIHUHQW IURP WKH WUDGLWLRQDO (9 EDWWHU\ FKDUJLQJ VWDWLRQ WKH ZLUHOHVV FKDUJLQJ GHYLFH ZHUH
JHQHUDOO\EXULHGXQGHUJURXQGDWSDUNLQJVSDFHVRU URDG7KHZKROHV\VWHPLVFRQVLVWHGRIFKDUJHU ODXQFKLQJSDG
DQGUHFHLYHULQVWDOOHGDWYHKLFOHFKDVVLV7KHYHKLFOHRQO\QHHGVWRGULYHWRWKHSDGWREHJLQWKHZLUHOHVVFKDUJLQJ
&XUUHQWO\ WKHUH H[LVWV DQRWKHU LGHD WKDW EXU\ WKH FKDUJHU XQGHUJURXQG DORQJ WKH URDG WR UHDOL]H FKDUJLQJ ZKLOH
GULYLQJRQWKHURDG%XWLWLVXQGHUGHYHORSPHQWDQGKDVQRW\HWEHHQGHPRQVWUDWHG
$OWKRXJK ZLUHOHVV FKDUJLQJ KDV WKH DGYDQWDJHV RI VPDOO RFFXSDWLRQ RI ODQG KLJK FRQYHQLHQFH RI FKDUJLQJ
XQDWWHQGHGRSHUDWLRQORZPDLQWHQDQFHFRVWHWFLWKDVDOZD\VEHHQFRQWURYHUVLDOVLQFHLWZDVLQYHQWHG7KHFXUUHQW
GLIILFXOWLHV LQZLUHOHVVFKDUJLQJPDLQO\OLH LQ WKHIROORZLQJDVSHFWV&KDUJLQJHIILFLHQF\LVQRWKLJK7KHSHDN
HIILFLHQF\ LV DERXW  EXW WKH WUDGLWLRQDO FKDUJLQJ HIILFLHQF\ LV DERXW   7UDQVPLWWHG SRZHU LV QRW ELJ
HQRXJK$WWKHFXUUHQWVDJHPRVWSRZHUWUDQVPLVVLRQLVJHQHUDOO\EHORZN:ZKLFKPHDQVLWFDQRQO\EHVORZ
FKDUJLQJ PRGH  6HFXULW\ SUREOHPV 7KHUH KDYH EHHQ PXFK FRQFHUQ RQ WKH HOHFWURPDJQHWLF UDGLDWLRQ DQG
HOHFWULFOHDNDJHVLQFHLWZDVLQYHQWHG
&KDOOHQJHDQGRSSRUWXQLW\XQGHUWKH(QHUJ\,QWHUQHWGHYHORSPHQW





7KHFRQFHSWRIHQHUJ\,QWHUQHWGHYHORSVHVSHFLDOO\ UDSLG LQ&KLQD ,Q-DQXDU\ WKHFKDLUPDQRI6WDWH*ULG
&RUSRUDWLRQRI&KLQD6*&&0U=KHQ\D/LXSXEOLVKHGKLVERRN³*OREDO(QHUJ\,QWHUQHW´ LQ%HLMLQJ7KHERRN
VWXGLHV WKH LPSRUWDQW VWUDWHJ\ RI ZRUOG¶V HQHUJ\ VXVWDLQDEOH GHYHORSPHQW SUREOHP IURP D JOREDO SHUVSHFWLYH ,W
LQGLFDWHVWKDWVHHNLQJDJOREDODQGRSHQZD\WRVROYHWKHZRUOG¶VHQHUJ\SUREOHPLVRQHRIWKHEHVWZD\VDQGJLYHV
WKH RYHUDOO URDGPDS WR EXLOG WKH ³JOREDO (QHUJ\ ,QWHUQHW´ 7KH ERRN VXJJHVWV ³WZR DOWHUQDWLYHV´ RQH LV WR
LPSOHPHQWFOHDQHQHUJ\ LQVWHDGRI IRVVLOHQHUJ\ZKLOH WKHRWKHU LV WR LPSOHPHQWVPDUWJULG WHFKQRORJ\ LQVWHDGRI
WUDGLWLRQDOSRZHUJULG ,W LVRI LPSRUWDQW VWUDWHJLF VLJQLILFDQFH WRFKDQJH WKHRUGHURIJOREDOHQHUJ\PDLQWDLQ WKH
JOREDO HQHUJ\ VDIHW\ DQG UHVKDSH WKH JOREDO HQHUJ\ JRYHUQDQFH IUDPHZRUN DV ZHOO DV UHDOL]LQJ VXVWDLQDEOH
GHYHORSPHQWRIWKHKXPDQEHLQJV
2Q0DUFK   WKH &KLQHVH SUHPLHU .HTLDQJ /L FKDLUHG D VWDWH FRXQFLO H[HFXWLYHPHHWLQJ DQG FOHDUO\
VWDWHGWKDW&KLQDZLOOFRQIRUPWR³,QWHUQHW´GHYHORSLQJWUHQG:LWKWKHFRQFHSWRIGHHSIXVLRQRILQIRUPDWL]DWLRQ
DQG LQGXVWULDOL]DWLRQ&KLQDZLOO IRFXVRQGHYHORSLQJ DQHZJHQHUDWLRQRI LQIRUPDWLRQ WHFKQRORJ\ ,W LV VRFDOOHG




7KHUHIRUH DV RQH RI WKH PRVW LPSRUWDQW OLQN EHWZHHQ SRZHU V\VWHP DQG WUDQVSRUWDWLRQ V\VWHP (9 GLUHFWO\
HPERGLHVWKH(QHUJ\,QWHUQHWEDVLFFKDUDFWHULVWLFV(9GHYHORSPHQWZLOOEHFRPHRQHRIWKHPRVWLPSRUWDQWSLOODUV
RI IXWXUH(QHUJ\,QWHUQHWDQGSXVKIRUZDUG LWVGHYHORSPHQW$QG WKHZLUHOHVVFKDUJLQJ WHFKQRORJ\DVRQHRI WKH
PRVWDGYDQFHGWHFKQLTXHZLOOGHILQLWHO\EHFRPHRQHRIWKHLPSRUWDQWGHYHORSPHQWGLUHFWLRQVLQWKHIXWXUH
&RQFOXVLRQ
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